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background: Atrial arrhythmia remains one of the major complications after Fontan procedure. This study explores the incidence of 
thromboembolic complications in Fontan patients with atrial flutter acutely after electric cardioversion.
methods and results: We performed a retrospective chart review of 49 patients with a history of Fontan operation treated with electric 
cardioversion for atrial flutter at Riley Children’s hospital between 1990 and 2013. Thirty-one (63.3%) patients originally had a history of a classic 
Fontan procedure. Thirteen of 49 patients had a lateral caval tunnel, 3 of 49 patients underwent a right atrium to RVOT modification, and two had 
an extra-cardiac Fontan. The 49 patients experienced 179 episodes of atrial flutter requiring electric conversion. Right atrial clots occurred in 30 
patients (61.2%). Twenty-three of 30 patients had an atriopulmonary Fontan (76.7%), 4 patients had a lateral caval tunnel had clots in the Fontan 
conduit and all three patients with right atrium to RVOT connections presented with right atrial mural thrombi. 164 transthoracic echocardiogram 
(TTE) and 22 transesophageal echocardiogram (TEE) were performed prior to cardioversion with intracardiac thrombi were detected in 57 TTEs and 
10 TTEs. All of these 49 patients received anti-coagulations. Electric cardioversion was performed either clear of intracardiac thrombi or after at 
least 2 weeks of anticoagulation administration with evidences of thrombi becoming organized. Five of 49 (10.2%) patients had documented stroke, 
although none were associated with electric cardioversion. Despite of the aggressive medical and surgical management of Fontan patients with atrial 
flutter, 21 patients (42.9%) remained in intermittent or persistent atrial flutter, 28 patients have remained in normal sinus rhythm.
conclusion: Thromboembolism is a frequent phenomenon in Fontan patients with atrial flutter. However, none of the cardioembolic strokes were 
associated with cardioversion in our series. The risk of cardioembolic stroke with atrial flutter in a Fontan patient on anticoagulation therapy is low, 
even with a 61.2% incidence of organized thrombus in the venous circulation.
